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The established microprestress theory links the logarithmic creep of concrete to 
power law relaxation of local stress heterogeneities. Molecular simulations have 
confirmed some aspects of the microprestress theory. However, the mechanisms 
controlling the power-law relaxation of microprestress are still not understood. To 
address this question, we propose simulations on binary mixtures of interacting 
nanoparticles, which parametrized to reproduce the mechanics of calcium silicate 
hydrate in concrete. A heterogeneous stress field is generated by inflating some 
particles, and microprestress is defined as a function of such stress field.  Stress 
heterogeneities are then relaxed using cycles of shear strain oscillations. The results 
predict indeed power law relaxation of microprestress, attributing it to small 
mesoscale rearrangements that are akin to Shear Transformation Zones in current 
theories of amorphous plasticity.  The simulations also link the extent of stress 
relaxation, which controls the creep rate, to the mechanical interactions between 
the particles. Since these interactions depend on the chemistry of the material, our 
work effectively  provides a pathway to guide the nano-engineering of durable 
concrete with improved creep behaviour. 
 
